• * 

SEMICONDUCTOR DEVICE, METHOD OF FABRICATING THE SAME , CIRCUIT 
BOARD, AND ELECTRONIC APPARATUS 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a semiconductor device, 
a method of fabricating the same, a circuit board, and an 
electronic apparatus . 
Description of the Related Art 

10 In the microminiaturization of semiconductor devices, a 

bare chip mounting arrangement is regarded as an ideal form of 
assembly. However, since quality assurance and the handling 
of a bare chip are difficult, the chip is assembled in a package 
during semiconductor device fabrication. As one of the package 

15 forms meeting the need for high pin counts, a ball grid array 
(BGA) type package has been developed recently. On a substrate 
of the BGA type package, external terminal bumps are arranged 
in an area array to permit surface mounting. 

As one kind of BGA type package, there is a tape ball grid 

20 array (T - BGA) package in which a film carrier tape is used as 
a base in fabrication with a tape automated bonding (TAB) 
technique. In T - BGA packaging using the TAB technique, 
semiconductor chips can be assembled continuously. 

Since the film carrier tape is liable to warp due to lack 

25 of rigidity, however, it is required to attach a reinforcing 
sheet (stif fener) . In a process of semiconductor device 
fabrication, the stiffener is attached to an individual film 
package punched out after each semiconductor chip is mounted 
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on the film carrier tape. More particularly, the film carrier 
tape is punched out into separate film packages, and then the 
stiffener is individually attached. 

In this method, after the stiffener has been attached as 
5 mentioned above, the film packages must be handled individually 
in subsequent processes such as bump formation, resulting in 
trouble in fabrication. 

It is therefore an objective of the present invention to 
obviate the above-mentioned drawback by providing a 
10 semiconductor device, a method of fabricating the same, a 
circuit board, and an electronic apparatus, which allow easy 
handling. 



SUMMARY OF THE INVENTION 
15 (1) According to a first aspect of the present invention, 

there is provided a method of fabricating a semiconductor device 
comprising: 

a step (a) of attaching a plurality of semiconductor chips 
to a tape; 

20 a step (b) of cutting the tape; and 

a step (c) of providing a plurality of external terminals 
on a substrate cut from the tape in the step (b) , 

wherein the steps (a) and (b) are carried out in a 
reel-to-reel transport system. 
25 According to the present invention, the steps of 

attaching the semiconductor chips and of cutting the tape are 
carried out continuously with a reel -to- reel transport system. 
As a result, the productivity can be improved, and the 
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manufacturing cost can be reduced. However, since it is 
difficult to provide the external terminals in a reel-to-reel 
transport system, the external terminals are provided after the 
tape is cut in the present invention. According to the present 
5 invention, a general -purpose device can be used to provide the 
external terminals. If a faulty sample occurs in the step of 
providing the external terminals, the disposal losses are less 
than in a reel -to- reel transport system. 

(2) This method of fabricating a semiconductor device may 
10 further comprise a step of adhering a reinforcing member to the 

tape in positions corresponding to each of the semiconductor 
chips, before the step (b) . 

Here the reinforcing member includes anything which has 
the function of preventing the tape from warping (maintains 
15 flatness) , and commonly for example an item known as a stif f ener 
is used. 

By this means, since the step of adhering the reinforcing 
member is also carried out continuously in a reel -to- reel 
transport system, the productivity can be improved, and the 
20 manufacturing cost can be reduced. 

(3) In this method of fabricating a semiconductor device, 
the tape may be cut into regions each including one of the 
semiconductor chips in the step (b) . 

By this means, the tape is cut into pieces for individual 
25 semiconductor chips, and the subsequent processes are carried 
out on pieces having a single semiconductor chip. 

(4) In this method of fabricating a semiconductor device, 
the tape may be cut into regions each including two or more of 
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the semiconductor chips in the step (b) . 

By this means, since a plurality (but not all) of the 
semiconductor chips are attached to the substrate cut from the 
tape, subsequent processes can be carried out on a plurality 
5 of semiconductor chips. 

(5) In this method of fabricating a semiconductor device, 
the substrate cut from the tape may be further cut into the 
semiconductor chips after the step (c) . 

In this way, a semiconductor device having a single 
10 semiconductor chip can be obtained. 

(6) In this method of fabricating a semiconductor device, 
a plurality of device holes may be formed in the tape, and leads 
may be formed above the tape, whose end portions project into 
the respective device holes; and each of the semiconductor chips 

15 may be disposed within a respective of the device holes, and 
the electrodes of the semiconductor chips and the leads may be 
bonded in the step (a) . 

In this method, TAB (Tape Automated Bonding) technology 
can be applied. 

20 (7) In this method of fabricating a semiconductor device, 

each of the semiconductor chips may be bonded to the tape in 
a face -down configuration in the step (a) . 

(8) In this method of fabricating a semiconductor device , 
by means of an anisotropic conductive material, the electrodes 

25 of the semiconductor chips and leads formed above the tape may 
be electrically connected in the step (a) . 

(9) In this method of fabricating a semiconductor device, 
each of the semiconductor chips may be bonded to the tape in 
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a face-up configuration in the step (a). 

(10) In this method of fabricating a semiconductor device, 
the electrodes of the semiconductor chips and leads formed above 
the tape may be electrically connected by means of wires in the 
step (a) . 

(11) This method of fabricating a semiconductor device 
may further comprise a step of adhering a heat radiating member 
to each of the semiconductor chips. 

The heat radiating member promotes the radiation of heat 
from the semiconductor chip, and is adhered according to the 
amount of heat generated by the semiconductor chip. 

(12) In this method of fabricating a semiconductor device, 
the step of adhering the heat radiating member may be carried 
out before the step (b) , with a reel-to-reel transport system. 

By this means, the step of adhering the heat radiating 
member is carried out before cutting the tape, and can therefore 
be carried out continuously and efficiently. 

( 13 ) According to a second aspect of the present invention, 
there is provided a semiconductor device fabricated by the 
above - described method. 

(14) According to a third aspect of the present invention, 
there is provided a circuit board having mounted the above 
semiconductor device. 

(15) According to a fourth aspect of the present invention, 
there is provided an electronic apparatus including the above 
semiconductor device . 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figures 1A and IB are diagrams illustrating the first 
embodiment of the semiconductor device fabrication method 
according to the present invention; 

Figures 2A and 2B are diagrams illustrating the first 
embodiment of the semiconductor device fabrication method 
according to the present invention; 

Figures 3A and 3B are diagrams illustrating the first 
embodiment of the semiconductor device fabrication method 
according to the present invention; 

Figures 4A and 4B are diagrams illustrating the first 
embodiment of the semiconductor device fabrication method 
according to the present invention; 

Figure 5 is a diagram illustrating the first embodiment 
of the semiconductor device fabrication method according to the 
present invention; 

Figure 6 is a diagram illustrating the first embodiment 
of the semiconductor device fabrication method according to the 
present invention; 

Figures 7A and 7B are diagrams illustrating the second 
embodiment of the semiconductor device fabrication method 
according to the present invention; 

Figure 8 is a diagram illustrating the third embodiment 
of the semiconductor device fabrication method according to the 
present invention; 

Figure 9 is a diagram illustrating the fourth embodiment 
of the semiconductor device fabrication method according to the 
present invention; 

Figures 10A to IOC are diagrams illustrating the fifth 



embodiment of the semiconductor device fabrication method 
according to the present invention; 

Figure 11 is a diagram showing the embodiment of the 
circuit board according to the present invention; 
5 Figure 12 is a diagram showing an electronic apparatus 

including a circuit board on which is mounted the semiconductor 
device fabricated according to the method of the present 
invention; 

Figure 13 is a diagram showing an electronic apparatus 
10 including a circuit board on which is mounted the semiconductor 
device fabricated according to the method of the present 
invention; and 

Figures 14A and 14B are diagrams illustrating a 
modification of the second embodiment of the present invention. 

15 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the present invention will now be 
described below with reference to the accompanying drawings. 

20 First Embodiment 

Figures 1A through 6 are diagrams illustrating the steps 
in the first embodiment of the semiconductor device fabrication 
method of the present invention. Figure 6 also shows the 
embodiment of a finished semiconductor device according to the 
25 present invention. 

As shown in Figure 6, a BGA package is applied to a 
semiconductor device 10. In this figure, the semiconductor 
device 10 comprises an insulating film 12 being an example of 
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a substrate, a plurality of leads 20 formed on the insulating 
film 12, an external terminal 14 formed on each of the leads 
20, and a semiconductor chip 16, and surface mounting can be 
implemented by using the plurality of external terminals 14. 

The insulating film 12 is formed by punching out a long 
film carrier tape 30 (see Figure IB) being an example of a tape, 
using the TAB technique in a process of fabrication. The 
insulating film 12 is formed to be larger than the semiconductor 
chip 16, and a device hole 24 formed on the film carrier tape 
30 remains on the insulating film 12. 

One end portion 20a of the lead 20 protrudes into the 
device hole 24, and the end portion 20a is connected to an 
electrode 18 of the semiconductor chip 16. More particularly, 
on the side of the insulating film 12 opposite to the mounting 
side of the lead 20, the semiconductor chip 16 is disposed so 
that the electrode 18 thereof is positioned inside the device 
hole 24, and the end portion 20a of the lead 20 is bonded to 
the electrode 18. 

The lead 20 connects the electrode 18 of the semiconductor 
chip 16 with a land 21 (see Figure IB) . The land 21 is provided 
with the external terminal 14. Each external terminal 14 is 
made of a material such as solder, for example, and the tip 
thereof has a ball - like shape (solder ball) . Copper or the like 
may be used in lieu of solder as the material for the external 
terminal 14 . 

The solder resist 22 is applied onto the lead 20 side of 
the insulating film 12, while circumventing the external 
terminals 14. The surface of the lead 20 is thus covered with 
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the solder resist 22 for protection. 

A stif fener 28 having a plate- like shape, being an example 
of a reinforcing member, is attached to the insulating film 12 
on the side opposite to the external terminals 14. The 
5 stiffener 28 is made of copper, stainless steel, copper alloy 
or the like, and is strong enough to maintain a planar 
configuration. The stiffener 28 is attached to the insulating 
film 12 by means of an insulating adhesive 29. The insulating 
adhesive 29 is applied in the form of a thermosetting or 
10 thermoplastic film. Circumventing the semiconductor chip 16, 
4j the stiffener 28 is attached to the entire surface of the 

m insulating film 12. Thus, the stiffener 28 prevents the 

jiff insulating film 12 from being distorted or warped . This ensures 

|j uniformity in the height of the external terminals 14 to improve 

"f** 15 planarity thereof, leading to enhancement of yield in the 

mounting of semiconductor devices on circuit boards. 
J? Further, a heat spreader 27, being an example of a heat 

U radiating member, is bonded to the semiconductor chip 16 on the 

side opposite to the surf ace -mounted side through a thermally 
20 conductive adhesive 25 such as silver paste. Thus, heat from 
the semiconductor chip 16 can be efficiently dissipated. An 
ordinary insulating adhesive or the insulating film mentioned 
above may be used in lieu of the thermally conductive adhesive 
25 depending on the amount of heat produced by the semiconductor 
25 chip 16. The heat spreader 27 is formed to be larger in size 
than the semiconductor chip 16 and can be bonded to the stiffener 
28. Between the stiffener 28 and the heat spreader 27, the 
thermally conductive adhesive 25 is provided for bonding them. 
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The connection portion between the semiconductor chip 16 
and the insulating film 12 may be sealed by potting of epoxy 
resin 26, being an example of a sealant. The epoxy resin 26 
is applied to the surface of the semiconductor chip 16 where 
5 the electrode 18 is formed and also applied to the device hole 
24 and the periphery of the semiconductor chip 16. 

The embodiment of the semiconductor device of the present 
invention has a configuration as described above, and the method 
of fabricating such semiconductor device is now described 
10 below. 

First, as shown in Figure 1A, a plurality of the 
semiconductor chips 16 are attached to the film carrier tape 
30, being an example of a tape. Figure IB shows an enlarged 
view of the film carrier tape 30. Note that Figure IB indicates 

15 the film carrier tape 30 of Figure 1A as viewed from above. 

The film carrier tape 30 is made of material such as 
polyimide resin. On the film carrier tape 30, a plurality of 
device holes 24 are formed (one of them is indicated in Figure 
IB) , and a plurality of leads 20 and a plurality of lands 21 

20 are arranged outside each device hole 24 . Circumventing the 
lands 21, the solder resist 22 (see Figure 6) is applied to the 
side where the leads 20 are formed. In Figure IB, just some 
of the leads 20 and lands 21 are indicated while others are 
omitted. 

25 The land 21 is connected to a plating lead 32 through a 

part of the lead 20 extending in a direction away from the device 
hole 24. All the leads 20, including those not shown in Figure 
IB, are connected to the plating lead 32. Using the plating 
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lead 32, all the leads 20 and lands 21 are electroplated. 
Alternatively, the leads 20 and lands 21 may be plated by the 
electroless plating technique. In this case, it is not 
necessary to provide the plating lead 32. 
5 The film carrier tape 30 mentioned above is wound on a 

reel 33 as shown in Figure 1A. The end of the film carrier tape 
30 is rolled out, and then rolled up by a take up reel 34 
(reel-to-reel transport) . The semiconductor chip 16 is bonded 
to the film carrier tape 30 between the reels 33 and 34 using 

10 a bonding jig 31. For this bonding process, either single- 
point bonding or gang bonding may be employed. With the gang 
bonding, the end portions 20a of all the leads 20 can be bonded 
to the electrodes 18 of each semiconductor chip 16 at a time. 

The semiconductor chip 16 is positioned so that it 

15 protrudes from the side opposite to the lead-20 forming side 
of the insulating film 12 as shown in Figure 6. Furthermore the 
semiconductor chip 16 is disposed within the device hole 24, 
A plurality of semiconductor chips 16 are thus mounted 
on the film carrier tape 30 successively, and then the reel 34 

20 takes up the film carrier tape 30 having the plurality of 
semiconductor chips 16 mounted thereon. 

If necessary, resin sealing may be carried out. For 
example, as shown in Figure 2A, the reel 34 with the film carrier 
tape 3 0 wound thereon is set on another fabrication equipment. 

25 The film carrier tape 30 is rolled out and placed between the 
reels 34 and 35, and the epoxy resin 26 is potted to the film 
carrier tape 30. Note that Figure 2B shows a top view of the 
film carrier tape 30 of Figure 2A after the epoxy resin 26 has 
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been potted. 

As shown in Figure 2B, the epoxy resin 26 is applied to 
the lead 20 side of the film carrier tape 30 so that the 
semiconductor chip 16 is covered. Further, as shown in Figure 
6, the epoxy resin 26 is also applied to the periphery of the 
semiconductor chip 16 to seal interstices between the device 
hole 24 and the semiconductor chip 16 on the film carrier tape 
30 . 

Then, as shown in Figures 3A and 3B, the reel 35 having 
the film carrier tape 30 wound thereon is set on still another 
fabrication equipment. The film carrier tape 30 is rolled out 
and placed between the reels 35 and 36, and the stiffener 28, 
being an example of a reinforcing member, is attached to the 
film carrier tape 30. Note that Figure 3B shows a top view of 
the film carrier tape 30 of Figure 3A. 

Specifically, the stiffener 28 is attached to the film 
carrier tape 30 on the side where the semiconductor chip 16 
protrudes. As shown in Figure 6, this side of the film carrier 
tape 30 is opposite to the side where the leads 20 and lands 
21 are provided. The stiffener 28 has a hole 42 that is larger 
in size than the outline of the semiconductor chip 16. The 
stiffener 28 is attached so that the semiconductor chip 16 is 
disposed inside the hole 42. For each semiconductor chip 16, 
an individual stiffener 28 is attached. 

The stiffener 28 is bonded to the film carrier tape 30 
by means of the insulating adhesive 29 as shown in Figure 6. 
The insulating adhesive 29 may be prepared in the form of 
thermosetting or thermoplastic film and previously attached to 
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the stiff ener 28. Thus, the stiff ener 28 can be 

thermocompression-bonded to the film carrier tape 30 on the side 
where the semiconductor chip 16 protrudes. 

Then, if necessary a heat radiating member is attached. 
5 For example, as shown in Figures 4A and 4B, the reel 36 having 
the film carrier tape 3 0 wound thereon is set on another 
fabrication equipment. The film carrier tape 30 is rolled out 
and placed between the reels 36 and 37. The heat spreader 27, 
being an example of a heat radiating member, is then 

10 individually attached to each semiconductor chip 16. More 
specifically, as shown in Figure 6, the heat spreader 27 is 
bonded to the semiconductor chip 16 on the side opposite to the 
electrodes 18 so that the stiffener 28 is covered therewith. 
For this bonding, the thermally conductive adhesive 25 is used. 

15 The thermally conductive adhesive 25 may be in paste or tape 
form. When the thermally conductive adhesive 25 in tape form 
is used, it may be previously attached to the heat spreader 27 . 
The heat spreader 27 may be formed with the same outline as that 
of the stiffener 28 as shown in Figure 6, or it may have a shape 

20 different from that of the stiffener 28. Since the heat 
spreader 27 is attached as required depending on the amount of 
heat produced by the semiconductor chip 16, it may be omitted 
if the amount of heat produced is low. Alternatively, a member 
forming an integral reinforcing member (stiffener) and head 

25 spreader (either a heat spreader provided with the function of 
reinforcing or a reinforcing member provided with the function 
of radiating heat) may be attached to the semiconductor chip 
16 and film carrier tape 30. 
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A product name or the like may be marked on the heat 
spreader 27 as required. If the heat spreader 27 is omitted, 
marking may be provided on the stiff ener 28. 

Then when the film carrier tape 30 is wound on the reel 
3 8, as shown in Fig. 5, this is set on yet another fabrication 
equipment. Then, with the film carrier tape 3 0 spanning between 
the reels 37 and 38, individual substrates (insulating film 12) 
are punched out. In this embodiment, the film carrier tape 30 
is cut once for each area including a single semiconductor chip 
16 . 

In the above process steps, a reel-to-reel transport 
system is used, but the following process steps are applied to 
individual substrates. Firstly, the external terminals 14 are 
formed. For example, preformed solder balls can be mounted on 
the lands 2 1 , and by means of a ref low step the external terminals 
14 can be formed. After providing the external terminals 14, 
a washing step is preferably provided. Then for each piece of 
insulating film 12 , tests are carried out, including for example 
a visual mounting check and a test of electrical characteristics , 
to obtain the finished product. 

According to this embodiment, the step of attaching the 
semiconductor chip 16, the step of applying the reinforcing 
member (for example the stiff ener 28) , and the step of cutting 
the tape (for example the film carrier tape 30) are all carried 
out continuously, using a reel-to-reel transport system. 
Therefore, the productivity is improved, and the manufacturing 
costs can be reduced. However, since it is difficult to form 
the external terminals 14 in a reel -to -reel transport system, 
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the external terminals 14 are provided after cutting the tape 
(for example film carrier tape 30) in this embodiment . According 
to this embodiment, the external terminals 14 can be provided 
using a general -purpose device. If a faulty sample occurs in 
5 the step of providing the external terminals 14, the disposal 
losses are less than in a reel-to-reel transport system. 

Second Embodiment 

Pigs. 7A and 7B show a second embodiment of the present 

10 invention. In this embodiment, as shown in Fig. 7A, the film 
carrier tape 30 is cut once for each area including a group of 
(at least two) semiconductor chips 16 (in Fig. 7A the area 
including a plurality of the stiffeners 28 and a plurality of 
the heat spreaders 27) . It should be noted that the group 

15 (plurality) of semiconductor chips 16 may be arranged in a 
single row longitudinally on the tape (film carrier tape 30), 
or may be arranged in a plurality of rows and a plurality of 
columns . 

Then external terminals are provided on a substrate 142 
20 having mounted a group (plurality) of the semiconductor chips 
16, and cut from the film carrier tape 30. In this step, the 
description in the first embodiment can be applied. 

Next, as shown in Fig . 7B, the subs trate 142 can be further 
cut for each individual semiconductor chip 16, to obtain the 
25 individual semiconductor device . In this embodiment too, the 
effects described in the first embodiment can be obtained. 

Third Embodiment 
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Fig. 8 shows a third embodiment of the present invention. 
In this embodiment, a semiconductor chip 16 is bonded to a tape 
130 in a face-down configuration. That is to say, the 
semiconductor chip 16 is mounted on the tape 130 with the surface 
5 on which the electrodes 18 are formed facing the leads 120 formed 
on the tape 130. The semiconductor chip 16 is fixed to the tape 
130 by an adhesive 126. 

The adhesive 126 may be an adhesive in liquid or gel form, 
or may be an adhesive sheet in sheet form. The adhesive 126 may 
10 have an epoxy resin as a principal constituent. The adhesive 
126 may also be insulating. 

To improve the electrical connection between the items 
being connected, the adhesive 126 may include a conductive 
substance. The conductive substance may be, for example, a 
15 brazing material , solder, or the like in particle form, and this 
may be dispersed in the adhesive material. By this means, when 
the items to be connected are connected, the particles act as 
a brazing material and allow the connection to be greatly 
improved. 

20 The adhesive 126 may be an anisotropic conductive 

adhesive (ACA) having conductive particles dispersed therein, 
such as an anisotropic conductive film (ACF) or anisotropic 
conductive pas te (ACP) . The anisotropic conductive adhesive has 
conductive particles (filler) dispersed in a binder, and may 

25 also include a dispersant. As the binder of the anisotropic 
conductive adhesive, a thermosetting adhesive is commonly used. 
In this case, between the leads 120 and the electrodes 18, the 
interposed conductive particles provide electrical continuity 
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between the two. 

It is sufficient for the adhesive 126 to be provided only 
in the area to be adhered, but it may equally be provided to 
spread outside that area. If this is done, the surroundings of 
5 the connection can be mechanically protected by the adhesive 
126 . By means of the adhesive 126 for adhering the semiconductor 
chip 16, the stiff ener 28 may be adhered to the tape 130. 

As the adhesive 126, an insulating adhesive may be used, 
and using the contraction force thereof, the leads 120 and 
10 electrodes 18 may be directly bonded. In this case, it is 
preferable that conductive projections (bumps) are formed on 
at least either of the electrodes 18 and leads 120. 

For the electrical connection between the leads 120 and 
electrodes 18, metal bonding using Au-Au, Au-Sn, solder, or the 
15 like may be applied . The metal bonding may be formed at the points 
of contact of the leads 120 and electrodes 18. For example, at 
the points of contact of the leads 120 and electrodes 18, heat 
alone, ultrasonic vibration alone, or ultrasonic vibration and 
heat, or other means may be applied to bond the two . When bonded, 
20 the material of the leads 120 and electrodes 18 is diffused by 
the heat or ultrasonic vibration, to form a metal bond. 

In this case, after electrical connection, a resin (known 
as an underfill material) may be used to fill the space between 
the semiconductor chip 16 and the tape 130 in place of the 
25 adhesive 126. 

Next, the stif fener 28 being an example of a reinforcing 
member is attached to the tape 130, and the tape 130 is cut. 
For the above step the description in the first and second 
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embodiments can be applied. 

Then as shown in Fig . 8 , a plurality of external terminals 
14 is formed. For example, through holes and the like are formed 
in the substrate 112 cut from the tape 130, and on the surface 
5 opposite to the surface of formation of the leads 120, a 
plurality of external terminals 14 is provided. In this step, 
the description in the first embodiment can be applied. 

In this embodiment too, the effects described in the first 
embodiment can be obtained. 

10 

Fourth Embodiment 

Fig. 9 shows a fourth embodiment of the present invention. 
In this embodiment, the semiconductor chip 16 is bonded to a 
tape 230 in a face-up configuration. The semiconductor chip 16 

15 is mounted on the tape 230 with the surface opposite to the 
surface on which the electrodes 18 are formed facing leads 220 
formed on the tape 230. The semiconductor chip 16 is fixed to 
the tape 230 by an adhesive 226. By means of the adhesive 226 
for adhering the semiconductor chip 16 to the tape 23 0 may adhere 

20 the stiff ener 28 to the tape 230. 

In the example shown in Fig. 9, the electrodes 18 of the 
semiconductor chip 16 and the leads 220 are electrically 
connected by wires 240. In at least the position of connection 
of the electrodes 18 and leads 220 by the wires 240, a sealant 

25 (for example resin) is preferably used for sealing. 

In this embodiment too, the effects described in the first 
embodiment can be obtained. 
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Fifth Embodiment 

Fig . 10 shows a fifth embodiment of the present invention . 
This figure, to be more precise, shows a modification method 
of formation of the external terminals described in the first 
embodiment . 

As shown in Figure 10A, a metal mask 50 is disposed on 
the land 21 side of the film carrier tape 30 (see Figure IB) 
so that an opening 50a of the metal mask 50 is positioned on 
each land 21. Then, cream solder 52 is put on the metal mask 
50, and the opening 50a of the metal mask 50 is filled with the 
cream solder 52 by means of a squeegee 54 . Subsequently, as shown 
in Figure 10B, the cream solder 52 filled in each opening 50a 
is irradiated with a laser beam to be melted into a ball shape 
due to surface tension, and then it is cooled. As shown in Figure 
10C, all lumps of the cream solder 52 on the openings 50a are 
formed to have a ball shape in this manner, whereby the external 
terminals 14 are formed. 

The present invention is not limited in its application 
to the above-mentioned embodiments and various changes and 
modifications may be made therein. For example, instead of the 
foregoing embodiment in which the film carrier tape 30 is taken 
up by a reel at each step up to the step of cutting the tape, 
a series or plurality of steps may be carried out in the same 
reel-to-reel operation. In the step shown in Figure 3, for 
instance, the process of attaching the stiffener 28 may be 
followed by the process of attaching the heat spreader 27 shown 
in Figure 4 between the reels 35 and 36. Alternatively, a 
reinforcing member having an integrated form of the stiffener 
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28 and the heat spreader 27 may be attached to the film carrier 
tape 30. 

Further, the present invention is applicable to a 
front -TAB type in which the semiconductor chip 16 is mounted 
5 on the side on which the external terminals 14 are formed, as 
well as a back-TAB type in which the semiconductor chip 16 is 
mounted on the side opposite to the side on which the external 
terminals 14 are formed as shown in Figure 6. Furthermore, a 
B-TAB type of insulating film having integrally formed bumps 
10 on the leads 20 may be used instead of the insulating film 12. 
v ii- Still further, single -point bonding may be carried out by using 

m a film carrier tape having no bumps. 

Vr: Figure 11 shows a circuit board 1000 on which a 

•i ,i semiconductor device 1100 fabricated according to the present 

15 invention is mounted. It is common practice to use a circuit 

%,. i 

L T board made of organic resin such as glass epoxy resin, for 

jjf example. On the circuit board, wiring patterns made of copper 

M or the like are formed to form the desired circuits, and bumps 

of the semiconductor device are physically connected with these 
20 wiring patterns to provide electrical continuity. 

Then as an electronic apparatus equipped with the circuit 
board 1000, Figure 12 shows a notebook- type personal computer 
1200, and Figure 13 shows a mobile telephone 1300. 

In addition, by applying the present invention described 
25 above, it is also possible to fabricate surf ace -mounting - type 
electronic components (either active or passive parts) having 
a plurality of external terminals as in semiconductor devices, 
for example, such electronic components as resistors, 



20 



# 



10 



capacitors, coils, oscillators, filters, temperature sensors , 
thermistors, varistors, variable resistors, and fuses. 

In the example shown in Pig. 7A, a member having at least 
either or both of the stiffener 28 and heat spreader 27 
integrally formed is an individual element. In 
contradistinction, in the example shown in Fig. 14A, a member 
having at least either or both of the stiffener 128 and heat 
spreader 127 integrally formed is a plurality of individual 
elements collected together. Each individual element 
corresponds to a semiconductor chip 16. In this case, as shown 
in Fig. 14B, in the step of cutting the substrate 142, the member 
having the stiffener 128, or heat spreader 127, or both, 
integrally formed, is cut into individual semiconductor chips 
16 . 
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